TRPA1 receptors in cough.
In the early 1990's ion channels of the Transient Receptor Potential (TRP) class were implicated in the afferent sensory loop of the cough reflex and in the heightened cough sensitivity seen in disease. Agonists of the TRPV1 capsaicin receptor such as vanilloids and protons were demonstrated to be amongst the most potent chemical stimuli which cause cough. However, more recently, the TRPA1 receptor (not activated by capsaicin) has become of interest in the cough field because it is known to be activated by ligands such as acrolein which is present in air pollution and the acrid smoke from organic material. TRPA1 is a Ca(2+)-permeant non-selective cation channel with 14 ankyrin repeats in its amino terminus which belongs to the larger TRP family. TRPA1 has been characterised as a thermoreceptor which is activated by cold temperature, environmental irritants and reactive electrophilic molecules which can be generated by oxidant stress and inflammation. TRPA1 is primarily expressed in small diameter, nociceptive neurons where its activation probably contributes to the perception of noxious stimuli and the phenomena known as inflammatory hyperalgesia and neurogenic inflammation. The respiratory tract is innervated by primary sensory afferent nerves which are activated by mechanical and chemical stimuli. Activation of these vagal sensory afferents leads to central reflexes including dyspnoea, changes in breathing pattern and cough. Recently, it has been demonstrated that stimulating TRPA1 channels activates vagal bronchopulmonary C-fibres in the guinea pig and rodent lung, and recent data have shown that TRPA1 ligands cause cough in both animal models and normal volunteers. In summary, due to their activation by a wide range of irritant and chemical substances, either by exogenous agents, endogenously produced mediators during inflammation or by oxidant stress, we suggest TRPA1 channels should be considered as one of the most promising targets currently identified for the development of novel anti-tussive drugs.